Digital closed loop controller of hydraulic cylinder using linear transducer / Mohd. Aizuddin Khalid by Khalid, Mohd. Aizuddin
DIGITAL CLOSED LOOP CONTROLLER OF HYDRAULIC CYNLrNDER 
USING LfNEAR TRANSDUCER 
MOHD. AIZUDDnsf KHALID 
(2007270966) 
A thesis submitted in partial fulfillment of the requirement for the award of Bachelor 
Engineering (Hons) Mechanical 
FACULTY OF MECHANICAL ENGINEERING 
UNIVERSITI TEKNOLOGI MARA (UiTM) 
MAY 2010 
CI declared that this thesis is the result of my own work except the ideas and summaries which I 
have clarified their sources. The thesis has not been accepted for any degree and is not 
concurrently submitted in candidature of any degree." 
Signed : 
Date : 14 MAY 1010 
Mohd. Aizuddin Bin Khalid 
UiTM No.: 2007270966 
ACKNOWLEDGEMENT 
First and foremost, I am expressing my thankfulness and praise to ALLAH 
S.W.T for His guidance and blessings through my entire final year project research. I 
would like to thank to my parents, for loving and adoring me with every inch of your 
heart and soul. It is largely because of this extraordinary person that I am able to give 
back to the world the integrity, warmth, decency, sensitivity, and love that they have 
instilled in me throughout my entire life. I am blessed and truly grateful for this special 
gift. Thousand of thank you to my supervisor DR Hayder M A Ali Al-Assadi for her 
supporting, guidance, patient, and advice during the completion of this final year project 
until it's completely done. Not to forget to all technicians in Faculty of Mechanical 
Engineering for their guidance in preparing the model of this project. For all my friends, 
thank you for your supporting, kind word, encouragement, and comment. This project 
would not been like this if they had not given great support and put pressure on me when 
other academic matter appeared to occupy both my mind and time. The golden glory for 
me during accomplishing this project is when my project successfully completed 
according to the plan. Finally, once again to all persons above, either direct or indirect, I 
would like to say thank you very much to all of them in helping me accomplished my 
project. 
ABSTRACT 
Hydraulic power plays leading role in many heavy duty industry applications. 
However, the open controlling scheme is most widely used in hydraulic power system. 
Therefore, this study present the implementation of linear transducer for purpose of 
implementing a closed-loop controlling scheme for a linear hydraulic cylinder. For the 
development of closed-loop digital controller several components were used; personal 
computer, data acquisition board (Quanser-MPCIQ8), linear transducer and linear 
hydraulic cylinder. The personal computer is for generating the outputs/inputs signals, 
from MATLAB/SIMULINK software package, to the data acquisition board. 
SIMULINK is integrated with MATLAB, providing immediate access to an extensive 
range of tools that can develop algorithms, analyze and visualize simulations, customize 
the modeling environment, define signal, parameter, and test data. A data acquisition 
board is multipurpose board used to connect computer with outside environment. It 
contains of Digital Analog Converter (DAC) and Analog Digital Converter ADC). 
Receiving the digital signals from the computer and convert them to analog signals and 
via versa. 
Linear transducer provides highly accurate and reliable position control signals. 
It also can convert mechanical motion into electrical signals with high accuracy and 
precision. This linear transducer need to calibrate with MATLAB/SIMULINK in order 
to detect the signals. A calibration was done manually by using oscilloscope and 
compares the result with signal that provide to MATLAB/SIMULINK. Hydraulic 
cylinder produces linear motion and force by using pressurized hydraulic fluid. 
Hydraulic cylinders are able to work at a very high force with a relatively small supply 
of highly pressurized fluid. Hydraulic cylinder and linear transducer will attach together 
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in order to give the feedback to MATLAB/SIMULINK. Feedback signal will show the 
displacement of hydraulic cylinder when it retracts or extract. The fabrication of base to 
attach the sensor wit hydraulic cylinder was done using traditional machining. The 
calibrations on this linear sensor have been carried out by using MATLAB and 
oscilloscope. The objective of the study was achieved by implementing the linear 
transducer sensor a closed-loop controller in linear hydraulic cylinder. 
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